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The idea of extra-dimensions has recently gone through a renewal with the hy- 
pothesis, suggested by recent developments in string theory, that ordinary matter 
is confined to a sub-space, called brane, embedded in a higher dimensional space- 
time. I summarize here some consequences in cosmology of this type of models. 
The most remarkable aspect is that the Friedmann laws, which govern the expan- 
sion of the Universe, are modified. An important direction of research is the study 
of cosmological perturbations and the possible signature of extra-dimensions in 
cosmological observations. 



1 Homogeneous brane cosmology 

It has been recently suggested that there could exist extra-dimensions which are 
not accessible to ordinary matter, in the sense that matter would be confined to 
a three-dimensional subspace, or brane, within a higher dimensional space or bulk. 
In this context, a lot of attention has been devoted to cosmology, essentially to 
five-dimcnsional models where our Universe would be a hypersurface. 

One of the first striking results was that, when solving the five-dimensional Ein- 
stein's equations GaBj^ Rab ~ RgAs/'^ = k^Tab, the matter content of the brane 
appears quadratically a in Fricdmann's equations instead of linearly as in standard 
cosmology. In the case of an empty bulk, one would thus find a cosmological evolu- 
tion incompatible with our understanding of nucleosynthesis. A_way out has been 
found by applying the Randall-Sundrum idea □ to cosmology i.e. considering 
an Anti-de Sitter bulk spacetime (with a negative cosmological constant A) and a 
tension in the brane. The (assumed) cancellation^ A with the square of the brane 
tension a leads to the new Friedmann equations Elo 

where H is the Hubble parameter in the brane, p the cosmological energy density 
in the brane. And Newton's constant is related to the brane tension by SttG — 
K^a/Q. This equation gives the usual evolution in the low energy regime p <^ a and 
quadratic corrections in the high energy regime p > a. 

2 Cosmological perturbations in brane cosmology 

The next step is obviously to investigate what will be the influence of extra- 
dimensions on the cosmological perturbations and their evolution. Several pioneer- 
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ing works have developed formalisms to handle the cosmological perturbations for 
a brane-universe in a five-dimensional spacetime lI. 

The study of perturbations during a de Sitter phase in the brane is made easier 
by the fact that the background evolution is rather simple. One can for example 
compute explicitly the spectrum of gravitational waves generated in a de Sitter 
phase on the brane 13. 

For radiation or matter dominated eras, the evolution of perturbations is much 
more complicated. However, it is possible to rewrite the evolution equations for 
the cosmological perturbations in the brane in a form very close to the equations 
of standard cosmology with two types of corrections: a. corrections due to the 
unconventional evolution of the homogeneous solution (in the high energy regime), 
which change the background-dependent coefficients of the equations; b. corrections 
due to the curvature along the fifth dimension, which act as source terms, i.e. 'active 
seeds', in the evolution equations U. This reformulation of the five-dimensional 
equations makes transparent the way the perturbations due to the fifth dimension 
could have an impact, from the point of viewjof a brane observer, for instance on the 
cosmic Microwave Background anisotropics but a quantitative analysis depends 
on the specific distribution of gravitational waves in the bulk. 
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